called to some curious roots, the secondary branches of which are given off in regular verticils; besides these plants two other distinct kinds of roots are described, in each of which the cortical parenchyma t is characterised by containing numerous lacunae of the type so com mon amongst aquatic and semi-aquatic forms of vegetation__e.g., Nymphcea,. All the above objects are from the Lower Carboniferous beds at Halifax. 368 Mr. G. Gore. but with a Thomson's reflecting one of 3040 ohms resistance, it was between 775,000 and 930,000.
W ith an ordinary astatic galvanometer of 100 ohms resistance, the smallest proportion of the anhydrous acid required to change the potential, lay between 1 part in 516,666 and 570,000 parts of water; but with a Thomson's reflecting one of 3040 ohms resistance, it was between 775,000 and 930,000.
The effects obtained with zinc as a positive metal have already been given ( ' Roy. Soc. Proc.,' May 31, 1888). With that metal and the astatic galvanometer the minimum proportion of acid required to change the potential lay between 1 part in 9,300,000 and 9,388,185 parts of water; but with the reflecting one it lay between 1 in 15,500,000 and 23,250,000.
Notwithstanding the electromotive force of magnesium is so much larger than that of zinc in the very dilute acid, the minimum propor tion of the acid required to destroy the balance was very much smaller with zinc than with magnesium, and the increase of electro motive force was more rapid with zinc than with magnesium. The minimum proportion of acid required to change the potential with magnesium Roy. Soc. Proc.,' May 26, 1888), or with zinc, was nearly the same, whether the couple was balanced by a precisely similar one or by the thermo-electric pile. The order of variation of electromotive force by change of strength of the liquid was very similar with zinc to what it was with magnesium, and the curves generated by plotting the results were much alike.
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With the astatic galvanometer, the smallest proportion of acid required to alter the balance was between 1 in 574,000 and 637,000; but with the reflecting galvanometer it was between 1 in 1,162,500 and 1,550,000. The order of change, or curve of electromotive force by variation of strength of liquid, was somewhat similar with cadmium to what it was with zinc and magnesium. With the astatic galvanometer, the minimum proportion of acid required to change the potential lay between 1 part in 12,109 and 15,000 parts of water; bat with the reflecting one it was between 1 in 42,568 and 46,500. The curve of variation of electromotive force, by uniform change of strength of liquid, was less regular than with either zinc or magnesium, but presented certain points of simi larity with the curves of zinc, magnesium, and cadmium.
The following table shows the proportions of the acid required to upset the balance of each of the preceding couples in water:- The electromotive force in the seven strongest solntions rose quickly after immersion; this was due to an extremely thin solid coating forming upon the magnesium. Table Y The minimum proportion of iodine required to change the poten tial lay between 1 part in 200,431 and 224,637 parts of water.
The curves of variation of electromotive force by uniform change of strength of liquid with zinc-platinum and cadmium-platinum, presented certain similarities, but that with m agnesium -platinum was considerably different, probably in consequence of insoluble films forming upon the magnesium.^
The following are the proportions of iodine which were required to change the potentials, when the astatic galvanometer was employed:- 
V
The smallest proportion of bromine required to change the balance lay between 1 part in 310,000,000 and 344,444,444 parts of water.
The minimum proportion necessary to disturb the potential of a zinc-platinum couple in water has been already given (' Roy. Soc. Proc.,' May 31, 1888), and was between 1 part in 77,500,000 and 84,545,000'. I)
The strongest solution was a saturated one.
1888.]
upon the Potential of Voltaic Couples. The smallest proportion necessary to disturb the potential lay between 1 in 3,470,112 and 3,875,000. With the solutions from 0*15 to 1'65 grain, the electromotive forces were variable without any apparent cause.
The proportions of bromine required to change the potential with these couples were as follows :- The magnitudes of the proportions of bromine required to change the potential with the three couples varied directly as the atomic weights of the three positive metals.
Mg + Pt + Chlorine in 465 grains of Water at 13° C.
Sixteen different solutions, varying in strength from 10695 grain to 0-03 grain, with a constant difference of . 0-0693 grain, gave each the same potential, viz., 2 7336 volts. Much gas was set free at the magnesium, but only in the stronger solutions. Owing to the extreme sensitiveness of this couple to chlorine, several series of measurements were necessary in order to determine the minimum point with approximate accuracy, and include the entire range of solution. In this table, the delicacy of the thermo-pile was increased by reducing the difference of temperature between its junctions from 100 Centigrade degrees to 50.
With the astatic galvanometer, the electromotive force of the couple in water began to change when the proportion of chlorine was between 1 part in 17,000 million and 17,612 million parts of water; but with the reflecting one it was between 1 in 29,062 millions and 32,291 millions.
The minimum proportion of chlorine required to change the poten tial of a zinc-platinum couple, when the astatic galvanometer was employed, lay between 1 part in 1,264 millions and 1,300 million parts of water (" Influence of the Chemical Energy of Electrolytes, &c. " ; Roy. Soc. Proc.,' June 7, 1888).
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upon the Potential o f Voltaic Couples. The minimum proportion of chlorine in this case lay between 1 in 518,587,360 and 550,513,022 parts of water. Table X The following are the minimum proportions of chlorine which were required to change the potential:- Mg + F t + Cl. Between 1 in 17,000,000,000 and 17,612,000,000 Zn -(-P t -I-Cl.
i " 1,264,000,000 " 1,300,000,000
Zn *i* Au -(" Cl. as well as in that of bromine, the magnitudes of the minimum pro portions of substance necessary to change the potential of magnesiumplatinum, zinc-platinum, and cadmium-platinum couples, varied directly as the atomic weights of the positive metals.
The experiments also show that the degree of sensitiveness of the arrangement for detecting the minimum-point of change of poten tial depends largely upon the kind of galvanometer employed. As a more sensitive galvanometer enables us to detect a change of potential caused by a much smaller proportion of m aterial; and as the propor tion of substance capable of detection is smaller the greater the free chemical energy of each of the uniting bodies, it is probable that the electromotive force really begins to increase with the very smallest addition of the substance, and might be detected if our means of detection were sufficiently sensitive or the free chemical energy was sufficiently strong.
